Regulation of the blood-brain barrier integrity by pericytes via matrix metalloproteinases mediated activation of vascular endothelial growth factor in vitro.
The blood-brain barrier consists of the cerebral microvascular endothelium, pericytes, astrocytes, and neurons. In this study, we analyzed the influence of primary porcine brain capillary pericytes on the barrier integrity of primary porcine brain capillary endothelial cells in a species-consistent in vitro coculture model. We were able to show a barrier integrity-decreasing impact of pericytes by transendothelial electrical resistance (TEER) and (14)C-sucrose permeability measurements. The morphology analysis revealed serrated cell borders and a shift of the endothelial morphology towards a cobblestone shape under the influence of pericytes. The analysis of the two major barrier integrity modulators vascular endothelial growth factor (VEGF) and matrix metalloproteinases (MMPs) displayed higher MMP activity and higher levels VEGF, MMP-2, and MMP-9 in the coculture, whereas VEGF levels were decreased by the MMP inhibitor GM6001, indicating a complex interplay of both. Inhibition experiments with neutralizing VEGF antibody and GM6001 increased the TEER, which proves the involvement of VEGF and MMPs in the barrier-decreasing process. Analysis of occludin yielded decreased protein content and discontinuous expression at the endothelial cell borders under the influence of pericytes. These results together reveal the potential of pericytes to regulate the endothelial barrier integrity via MMPs and VEGF.